We consider the skew Brownian motion as a solution of some stochastic differential equation. We prove for the skew Brownian motion the analogues of the arc-sine laws for Wiener process. Unlike of existing results, we are forced to consider a stochastic differential equation with discontinuous diffusion coefficient. Possible interpretations of obtained results are suggested.
Introduction
Among other researches that contain results of arc-sine law type for different functionals we should mention paper [4] where the result such as Theorem 1 for a process obtained by pasting together two Brownian motion processes was obtained.
In the article [5] , besides another results, the analogue of Theorem 1 for the Brownian motion with linear drift was proved.
In ([6] , remark 1) the result similar to Theorem 1 was proved for solution of stochastic equation ν ∈ − starting from 0.
The article [8] contains results analogous to Theorems 1 and 2 for process ( ) u t ξ -Brownian bridge of length u. In [9] author investigated joint distribution of functionals from Theorems 1, 2, 3.
In the paper [10] is considered asymptotic behavior of probability
The work [11] contains results such as Theorem 3 for the instant of hitting by solution of homogeneous stochastic equation [19] and [20] .
In this paper for the skew Brownian motion arc-sine laws analogous Theorems 1 -4 for Brownian motion are proved. We consider Ito's stochastic equation with discontinuous diffusion coefficient unlike existing results. This paper is organized as follows: the second section contains denotation and definition of considered functionals and main results-Theorems 5 -8. In the third section Theorems 5 -8 and auxiliary Lemma are proved. The fourth section contains some interpretation of obtained results. 
Main Results
exists almost surely and Equation (1) fulfils almost surely.
We denote ( )
The main results of this article are four following theorems.
Theorem 5. Let ξ be the skew Brownian motion, defined by (1) and constant 1 
will tend to 0 for 0 1 x < < , and for 1 β → − the probability
Obviously that the same result follows from formula (2).
Let us define
inf , here set inf 1.
: ,
and for
: .
Theorem 6. Let ξ be the skew Brownian motion, defined by (1) and constant 1
Let us denote
Theorem 7. Let ξ be the skew Brownian motion, defined by (1) and constant 1
Theorem 8. Let ξ be the skew Brownian motion, defined by (1) and constant 1
Proofs of Theorems 5 -8
We denote
Solution of Equation (1) Now we consider such Ito's stochastic equation
The diffusion coefficient of this process is a discontinuous function of bounded variation so from ( [21] , Theorem) it follows the existence of strong solution of Equation (7).
It is well known [17] 
We denote function ( )
From [21] it follows the existence of unique strong solution of Equation (9).
Because processes ( ) 
Proof. We firstly consider the case 0 x > . By the multiplication rule of probability, definition of 
Now consider the first multiplicand in the right hand side of equality (13) . 
The last equality follows from properties of skew Brownian motion ( [22] , p.
169). So from (13) it follows the first equality in (11).
Further we use the formula for transition probability density function of skew 
can be proved analogously. (3), (4) and results of the Lemma we have: (4) and results of the Lemma we have: 
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Some Possible Interpretation of Obtained Results
Now let's mention numerous researches of price dynamics of some economic asset-rate of currencies, stocks, goods, ForEx market etc.-which contain attempts to predict this price dynamics. If investor consider market as stable and homogeneous and he/she suppose that fluctuations of economic asset rate are caused only by random causes then for prediction of the rate currency or other economic asset investor may try to use an arc-sin law for Wiener process.
Further in studies devoted to investigation of pricing different goods, currencies, securities we often meet an idea of "psychological barrier", i.e. the price, after reaching of it we observe a significant change of attitude to this "goods"-an additional growth or fall the demand on it.
From other side it's well known ( [22] , p. 139) that local time of one-dimensional random process is like some partially permeable "membrane" such as path of one-dimensional random process with local time after reaching the level of local time with probability 1 2 β + will go up and with probability 1 2 β − it will go down.
That's why we suppose that skew Brownian motion can be considered as a model of behavior of rate currencies, stocks or other economic assets with semipermeable barrier-it may be caused by psychological, normative or other causes. So results of this article can be used for prediction of the rate currency or other economic asset.
Moreover by the same causes it's naturally to suppose that results of this article can be used for modelling and prediction the behavior of other processes, such as demographic, electoral, biological ones.
